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Proteins in solution are known to produce' remarkably large increments in the dielectric constant of water. 3 However, the small angle diffraction pattern of intact clam muscle shows, in addition to the paramyosin reflections, a set of reflections corresponding to the so-called "myosin" net. The latter reflections are relatively strong in the red and weak in the white portions of the muscle, an observation in accord with the fact that the white portions contain a larger proportion of paramyosin. Furthermore, it seems likely that the treatment used in preparation of purified suspensions of paramyosin fibrils (maceration in dilute salt solution and repeated centrifugation) results in the elimination of the material giving rise to the "myosin" net reflections (presumably actomyosin). for on a semiquantitative basis, by the calculated values of A/u2 arising from fluctuations in charge and configuration of the mobile protons.
The effect of electrostatic interaction between the protons has been calculated numerically at zero ionic strength with the use of equation (5) Away from the isoionic point, the effect of electrostatic interaction suppresses the maxima and minima in A'u2, as illustrated for ovalbumin in table 3 and figure 2. It will be observed that Au2 is a monotonically decreasing function of pH, diminishing from a high value at pH 2 to a value effectively zero at pH 10. The experimental data relating to the effect of pH on the dielectric increment of Shutt5 and of Oncley, Bateman, Pecher and Melin' are too fragmentary and contradictory to justify an attempt at quantitative interpretation by means of the present theory.
Since the effect of pH provides an important criterion for determining the relative importance of the contributions of (')av.2 and A'U2 to the dielectric increment, additional experimental data would be highly desirable.
The theory which has been presented here relates only to the dielectric increments of proteins under the action of static electric fields. A theory of dielectric dispersion and absorption by the proposed mechanism of fluctuations in proton configuration remains to be developed.
The relaxation time spectrum of an ellipsoidal molecule will be determined not only by external rotatory diffusion but also by the diffusion of the mobile protons on the surface of the molecule.
This means that the structural interpretation of dielectric dispersion will be considerably more com-
